Abstract -A partial revision is provided for some of the more well-known fossil honey bee species. Apis henshawi is diagnosed, the holotype described, and a complete taxonomic history presented. The 
INTRODUCTION
The honey bees (genus Apis L.) are the most well recognized of all insects. Owing to the important role honey bees play in agriculture, it is not surprising that they should factor so heavily in our mythology, art and religion. It is surprising, however, that the systematics of such a small and important group should be so confused. Four to twenty-four species have been recognized at one time or another, and the genus has been diced into as many as three genera [3, 20] . As the group is currently classified there are six species, with some authors according distinctive populations of the giant honey bee (Apis dorsata F.) or the Asian honey bee (A. cerana F.) specific status [21, 38] . Although the taxonomy of these species is in need of monographic study and the taxonomic histories of all species have been compiled by the Present address: 1503 Rosewood Terrace Drive, Ballwin, MO 63021, USA author, the focus of the present work is simply to clarify the taxonomy of some of the known fossil honey bees.
The first fossil species of the genus was described as A. henshawi by Cockerell [6] . Although previous fossils had been proposed as species of Apis, Cockerell' s was the first correctly assigned to the genus. By the time of Zeuner and Manning's [42] monograph on the fossil bees of the world, 17 [2, 15, 43, 44] . Table I summarizes the currently recognized species of Apis along with their geographical and geological distribution. Of the living species, only A. mellifera L., has been found in the fossil record from Pleistocene copal [42] . Stauffer [35] reports a fossilized honey comb from the Malay Peninsula of early Quaternary age which is probably the product of, or a close precursor of, A. cerana (Stauffer assigns the comb to A. javana Enderlein, a junior synonym of A. cerana).
The holotype of the most famous of the fossil honey bees, A. henshawi (figure 1) , is located in the Museum of Comparative Zoölogy, Harvard University. This specimen, along with the others in that collection, are among the finest. Many of the finer details of the bees are flawlessly preserved in the specimens (e.g. figure 8 depicts the pollen press of A. henshawi). Due to the inadequacy of the descriptions provided by Zeuner and Manning [42] figure 3 ). The head is compressed dorso-ventrally with the left antenna extended just in front of and away from the head. The wings are extended away from the body to the sides with the venation incompletely preserved, although the venation is stronger in this specimen than in any of the others (figure 6). The left hind leg sits along the side of the abdomen and is turned so that the tibia-basitarsus junction is clear (figure 8).
Remarks
Zeuner and Manning [42] [18] . Thus, the family-group names used by Arillo et al. [2] are invalid and should not be followed.
Lastly, Théobald 
Preservation
The bee is preserved with the venter exposed ( figure 4) figure 9 ). A. miocenica appears more closely related to A. henshawi than to A. mellifera or any of the other extant species.
A. longtibia Zhang [44] [7] ) and removing L. adamiticus altogether. Statz Bombus. The overall conclusions of these studies were of an elongation of venation towards the apex and the proximal migration of 2r-m along Rs (see figure 9 ), but that in general Apis wing venation had not changed drastically since the Miocene. Most recently Hong and Miao [ 17] attempted to explain honey bee evolution in the light of the Jurassic fossil, Palaeapis beiboziensis [16] . Palaeapis, however, is not a primitive honey bee nor even a bee at all, but instead an aculeate wasp (see also Michener [25] ) and can shed no light onto early bee history.
It is difficult to place any of the fossil species into Apis phylogeny due to the lack of information for most characters needed to perform a comprehensive cladistic analysis. Honey bees are fairly homogeneous and in the absence of information on the males, nesting biology, etc., it is not possible to include the fossils in a meaningful cladistic study with the extant species. Despite this trouble, some information can be gleaned from the little data available. A hypothesis of relationships among the honey bees is presented in figure 13 . The polarity of characters for the following outline of relationships was determined by comparing those states present in the living and fossil honey bees to the only other representative of the tribe Apini, namely the genus Electrapis, and to the Meliponini, sister tribe to the Apini [5, 32] . The extant species of honey bees (see table I ) are here considered to constitute a monophyletic group, with relationships among them derived from a recent 'total evidence' analysis of Apis phylogeny [10] corroborating those relationships presented by Alexander [1] . This monophyly is based upon the sharing of a less than 45° angle between veins 2r-m and M in the forewing (figure 9) as described by Alexander [5, 32] . Thus eusociality is a primitive character of the honey bees and their ancestor would have already been living in such societies. Additionally, the known fossil specimens are all morphologically suggestive of workers, supporting the notion that these species were eusocial (a characteristic also seen in fossils of the sister genus Electrapis: [9] 
